Effect of nifedipine on endothelial function in normotensive smokers: potential contribution of increase in circulating hepatocyte growth factor.
Calcium antagonists are reported to have protective effects on the endothelium in vitro and in vivo. Especially, nifedipine, among many calcium antagonists, was shown to improve endothelial dysfunction in patients with hypertension. However, no report has determined whether the improvement of endothelial dysfunction by nifedipine is due to direct effects or indirect effects such as its hypotensive effect. Thus, in this study, we evaluated the direct effects of nifedipine on smoking-induced endothelial dysfunction, since cigarette smoking itself is a major factor in damage of endothelial cells, as well as hypertension. We examined whether nifedipine improves endothelial function in 10 normotensive smokers without any risk factors for atherosclerosis. The subjects were treated with 20 mg nifedipine monotherapy (n = 10) or placebo (n = 10) for 4 weeks. Nifedipine did not affect blood pressure and heart rate of normotensive smokers. We measured forearm blood flow (FBF) by strain-gauge plethysmography after 2 and 4 weeks of treatment. Changes in vasodilator response to reactive hyperaemia were significantly improved in nifedipine-treated subjects (P < 0.05), while there was no significant change in FBP response in control subjects. Response to nitroglycerin was not changed in either group. Moreover, to evaluate the mechanisms of the direct effects of nifedipine on the endothelium, we focused on hepatocyte growth factor (HGF), which is a novel angiogenic growth factor with an antiapoptotic action on endothelial cells. Interestingly, serum HGF concentration in smokers treated with nifedipine was significantly elevated both at 2 and 4 weeks (P < 0.05). Overall, these results demonstrated direct effects of nifedipine in the improvement of endothelial dysfunction in normotensive smokers. The increase in serum HGF concentration by nifedipine might contribute to the improvement of endothelial dysfunction.